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Introduction : The aqueous organic redox flow batteries

(AORFBs) are promisingcandidatein grid energystorageover other

flow batteriesdue to the cost effectiveness,structural tunability to

achievedesiredsolubility andelectrochemicalproperties,andthe high

intrinsic safety of water-based systems. However, chemical and

electrochemicalstability of organic molecules is one of the key

challengesassociatedwith AORFBs.

Objective: Discover the impact of substitution pattern in

phenazinederivativeson their solubility andstability.

Results and Discussion:

Summary:
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Future Work : Further modification of dihydroxyphenazine

derivativesto improvetheir solubility while preservingtheir stability

Õ1,4-DHPhaslow solubility but highercycling stability compareto

DHPSand1,8-DHPhaspoorstabilitydespiteits highsolubility

ÕThepristine1,8-DHPundergointra-molecularprotontransferring

in its charged state to form redox inactive 6,7-dihydro-1,8-

dihydroxyphenazine(DHDHP).

ÕThe location of hydroxyl groups on the phenazinecore has

significantinfluenceon their solubility andstability.

ü7,8-Dihydroxyphenazine-2-sulfonic acid (DHPS)

ÕHigh solubility (1.4 M in 1 M

NaOHand1.8 M in 1M KOH)

ÕEnergyefficiency>75%

ÕCapacity retention 90% after 500

cycles

üDecomposition of DHPS

ü1,4-dihydroxyphenazine (1,4-DHP)

üCycling Performance of 0.60 M 1,8-DHP RFB

ÕSolubility; 1.90M in 2 M KOH and1.84M in 1 M NaOH

Conditions; Anolyte; 1,8-DHPwith 2 equiv. KOH in 2 M KOH.

Catholyte; excessK4Fe(CN)6/K3Fe(CN)6 in 2 M KOH.

145 days

ü1,8-dihydroxyphenazine (1,8-DHP)

159 days

üCycling Performance of 0.42 M 1,4-DHP RFB

ÕEnergyefficiency69%

ÕCapacitydecayof 7.2% after

1524 cycles (0.0047% per

cycle,0.045% perday)

ÕSignificant capacity decay of

39.7% after 1965 cycles

(0.0202% per cycle, 0.274% per

day) and the majority (85%)

decaysduring the first 20 cycles

(inset; for first 50cycles)

üNMR Study on Capacity Loss (1H NMR in D 2O)

ÕDecompositionPathway

Conditions: Anolyte; 1,4-DHPwith 2 equiv. KOH in 2 M KOH

Catholyte; excessK4Fe(CN)6/K3Fe(CN)6 in 2M KOH

ÕSolubility; 0.53M in 2 M KOH and0.36M in 1 M NaOH

* * *
**

*Decomposedproduct,DHDHP

1,8-DHP

After cycle 162


